The aim of this study was to investigate the effects of crossbreeding indigenous Hair Goat with Saanen on carcass quality characteristics of kids under an intensive production system. Twenty four male kids from purebred Hair Goat and Saanen x Hair Goat (F, and B { ) crossbred genotypes were weaned at 75-80 days of age and fattened for 56 days. Slaughter weights were 17.42,18.22 and 16.79 kg and chilled carcass weights were 6.49, 7.29 and 6.69 kg for Hair Goat, ¥ { and B,, respectively. The organ weights, dressing percentages, M. longissimus dorsi area, fatness parameters, carcass measurements, subcutaneous fat colour, carcass joint weights and percentages and dissected leg compositions of kids were similar (P>0.05) in genotype groups. It is concluded that crossbreeding indigenous Hair Goat with Saanen at F, and B, levels did not result in any improvement in quality carcass production of kids under an intensive production system.
INTRODUCTION
Goat breeding in Turkey is an essential traditional way of life for indigeneous people living in rural areas. Goat population in Turkey is estimated at 6.3 million heads (Anonymous, 2008) . The great majority (96%) of this population is Hair Goat which is being bred in different climatic conditions in all regions of Turkey (Kaymakci, 2006) . Hair Goat is a low producing indigenous breed; however, it can continue its living and production by exploiting low potential rural areas and wastelands which cannot be used for any other kind of cultivation (Yalcin, 1986; Boyazoglu and Morand-Fehr, 2001 ).
Typical dairy products are being produced from goat milk in certain regions of Turkey. Owing to their remarkable taste and aroma, products like goat cheese are being sold at high price in the market. However, the quantity of milk produced from indigenous Hair Goat is seemingly low (60-70 kg per lactation) (Yalcin, 1986) . In order to increase the amount of milk produced from goats, Hair Goats are being widely crossbred with Saanen. Crossbreeding is particularly done in the Western Anatolia and European part (Thrace) of Turkey (Kaymakci, 2006) .
The main income acquired from goat breeding in Turkey is provided by milk and kid selling (Kosum et al., 2003) . In the traditional production system, to obtain more marketable milk from goats, kids are weaned at 2-3 months of age (Gursoy, 2006) . Meat from early weaned kids is very much appreciated by the people in certain regions of Turkey as it is the case in most of the Mediterranean countries (Boyazoglu and Morand-Fehr, 2001 ). Kids are usually slaughtered at early ages without further fattening, hence low weighing carcasses are produced. The same system is also being applied to kids obtained from crossbreeding with Saanen. Therefore, it can be deduced that in this production system meat production potential of early weaned kids is not fully utilized.
In the present study, the effects of genotype on carcass quality characteristics of purebred Hair Goat and Saanen x Hair Goat (F and B { ) crossbred kids from intensive production system were investigated. It was aimed to produce knowledge for the genotype choice for kid carcass production in the region.
MATERIAL AND METHODS
The research protocol of the current study was approved by the Ethic Committee of Istanbul University Veterinary Faculty (Approval number: 2006/173).
Animals and fattening procedure
The study was conducted at Marmara Livestock Research Institute in 2006 and 2007. Does from Saanen x Hair Goat (F { ) cross and purebred Hair Goat genotypes were reared in the institute. These does were bred with purebred Saanen bucks in fall 2006. B { crossbred kids were produced by mating of Fj does with purebred Saanen bucks. After birth, kids were kept with their mothers in individual pens for 3 days. In this period, kids were identified and birth date, birth weight, sex, birth type and all the pedigree information of kids were recorded. Then a flock composed of suckling kids and their mothers was formed. During the suckling period, all the kids were kept indoors, and they also received grass hay and kid grower feed in addition to their mother's milk. Saanen x Hair Goat (F, and Bj) kids were weaned at 14 May, 2007. After weaning, seven and eight kids from F } and Bj genotypes, respectively, were selected for fattening. Kids chosen for the fattening programme from these genotypes were male, singleton and born in the middle of the kidding season. Mean weaning age of chosen kids for fattening were 77.1 days for Fj crosses and 76.8 days for B { crosses. On the other hand nine purebred male Hair Goat kids were purchased from a commercial farm in the same region. Mating and kidding seasons and weaning date of Hair Goat genotype were similar to that of crossbred genotypes. Fattening pens for each genotype group (totally, three pens) were built in indoor, and kids from the same genotype were placed into the same pen. After a week of adapting to the feed, the kids were fattened for 56 days. Concentrate feed, which was given ad libitum to fattening kids, was produced at the institute. Also each kid received 100 g/day of lucerne hay during the fattening period. Diet samples were analysed for dry matter (DM) and crude cellulose (CC) according to AO AC (1984) methods. Crude protein was calculated from Kjeldahl N values as total N x 6.25 (AOAC, 1984) . Ether extract was determined using Soxhlet extraction procedure with anhydrous diethyl ether as the non-polar solvent. Ash was analysed by ashing at 550°, 6 h in a furnace. Ingredients and composition of concentrate feed used in the study are given in Table 1 . 
Slaughtering procedures and carcass quality measurements
At the end of 56-day fattening period, kids were slaughtered after electrical stunning at experimental slaughter unit of Marmara Livestock Research Institute. Preslaughter liveweight was recorded after 12 h fasting with free access to water. After the slaughter, head, skin, feet, lungs and trachea, liver, heart, spleen, omental and mesenteric fat, full gastrointestinal tract and testicles were removed, and then hot carcass was weighed. In order to estimate empty body weight, gastrointestinal tract content was removed, and the weight of empty gastrointestinal tract was recorded. The carcasses were chilled at 4°C for 24 h, and then weighed to determine chilled carcass weights. Dressing percentage was calculated using slaughter weight (DPI) and empty body weight (DP2).
Subcutaneous fat colour was measured at 24 h post-mortem using the L*, a*, b* system by a Minolta CR 400 colorimeter (Minolta Camera Co., Osaka, Japan). Measurements were applied at 2 cm lateral point from vertebral column between the last thoracic and first lumbar vertebrae. Chilled carcasses were also classified for fatness and conformation using 1-15 scales at 24 h after slaughter as described by . Furthermore, body length, back length, long leg length, chest depth, chest circumference, buttock circumference, internal chest depth were measured according to Yilmaz et al. (2002) . Chilled carcasses were then split along the vertebral column into left and right halves. The right side of carcass was separated into neck, shoulder, flank, ribs, long leg and tail joints according to the methodology described by Colomer-Rocher et al. (1987) . Kidney and kidney knob and channel fat (KKCF) were removed from half carcass and weighed. M longissimus dorsi (MLD) area and backfat thickness were measured between the last thoracic and first lumbar vertebrae according to Boggs and Merkel (1993) .
Long leg joint from right side of carcass was used to determine tissue composition and was dissected into muscle, subcutaneous fat, intermuscular fat, bone and other tissues (major blood vessels, tendons, larger nerves and lymph nodes) according to the procedures of Fisher and de Boer (1994) .
Statistical analyses
In order to determine the effect of genotype on carcass quality characteristics, one-way ANOVA was performed using SPSS 10.0 statistical package (SPSS, 1999) . If the effect of genotype was found significant, Duncan's multiple range tests were used to evaluate the significance of the difference.
RESULTS AND DISCUSSION

Slaughter characteristics.
Slaughter results of Hair Goat and Saanen x Hair Goat (¥ { and B { ) crossbred kids are presented in Table 2 . The differences between kid genotypes in terms of slaughter weight and organs weights were not statistically significant (P>0.05). Of the three genotypes, Hair Goat kids had the highest (P<0.05) weight for full stomach and gastrointestinal tract content. These differences might indicate that indigenous Hair Goat kids could consume more feed in intensive fattening than crossbred kids. Higher consumption of feeds, however, did not affect the weight gain. This might indicate poor feed conversion efficiency for Hair Goat. The slaughter weights of Hair Goat and Saanen x Hair Goat Fj and Bj kids were 17.42, 18.22 and 16.79 kg, respectively. These results were within the range reported for several combinations of Boer, Angora, Saanen and Feral breeds to produce Capretto carcasses (Dhanda et al., 2003) . Similar to the current study, Kosum et al. (2003) did not find the significant effect of genotype on slaughter weight after intensive fattening in Saanen and Bornova breeds. However, there are also studies reporting significant genotype effects on slaughter weight in kids slaughtered at similar ages after intensive fattening Kadim et al., 2003) .
Chilled carcass characteristics and fat colour. Kid genotype had no significant effect on chilled carcass characteristics, like carcass weight, dressing percentages, chilling loss, conformation and fatness scores, MLD section area, backfat thickness and carcass measurements (Table 3 ). The chilled carcass weights of Hair Goat and Saanen x Hair Goat Fj and B 1 crossbred kids were 6.49, 7.29 and 6.69 kg, respectively. Similar cold carcass weights of genotype groups in the present study could be due to similar slaughter weights of these groups. Similar to the results from the present study, no significant genotype effect on chilled carcass weights of Capretto carcasses (6.2-7.0 kg) was reported by Dhanda et al. (1999a) for crossbreds of Boer, Angora, Saanen and Feral breeds. The chilled carcass weights of the kids in the present study were similar to those reported for Capretto carcasses. In the present study, the dressing percentages based on slaughter weight ranged from 37.11 to 39.58%. Cameron et al. (2001) also reported non-significant differences in dressing percentage between Boer x Spanish, Spanish and Boer x Angora kids in intensive fattening. The dressing percentages based on empty body weight in Hair Goat and Saanen x Hair Goat (¥ { and B { ) crossbred kids ranged from 46.47 to 47.55%. Similar to the current study, Dhanda et al. (1999a) and Santos et al. (2007) for Capretto carcasses reported no significant effect of genotype on dressing percentages based on empty body weight. Different studies (Johnson and McGowan, 1998; Kosum et al., 2003; Ekiz et al., 2010) reported higher dressing percentages than the ones found in the present study. These differences might be attributed to variation in slaughter weight between studies.
Conformation and fatness scores and body measurements like back length, body length and chest circumference, were numerically higher in Saanen x Hair Goat F { and Bj crossbred kids than in indigenous Hair Goats, although the differences were not found statistically significant. These slight differences might be related to the dairy goat body characteristics of crossbred kids inherited from Saanen genotype. Similar to the current study, Kosum et al. (2003) also reported that the effects of genotype were not significant on conformation and fatness scores and most of the carcass measurements of Saanen and Bornova kids. There are also studies (Dhanda et al., 1999a; Kadim et al., 2003; Santos et al., 2007) reporting significant genotype effect on the body measurements of different genotypes because of the results of higher carcass measurements of larger breeds and genotypes. As the differences between the three genotypes slaughtered at similar ages in the present study were not statistically significant in terms of conformation and fatness scores and body measurements, it can be stated that crossbreeding Hair Goat with Saanen did not result in a notable improvement in carcass structure.
The MLD section area and backfat thickness of Hair Goat and Saanen x Hair Goat (¥ { and B { ) crossbred kids ranged from 5.44 to 6.02 cm 2 and 0.24 to 0.28 mm. In terms of MLD section area these results were close to the lowest end of those reported by Dhanda et al. (1999a) for crossbreds of Boer, Angora, Saanen and Feral breeds producing Capretto carcasses (6.5-8.7 cm 2 ) and the backfat thickness results of the present study are much lower than the reported range. Both MLD section area and backfat thickness results in the present study are generally low, probably showing the weakness of the genotypes in responding to intensive fattening.
Subcutaneous fat colour results of kids are presented in Table 3 . Although the differences between Hair Goat and Saanen x Hair Goat F { and B { kids were not statistically significant, it was observed that the redness level slightly increased and yellowness level slightly decreased by the increase in the Saanen genotype in crossbred kids.
Carcass joint characteristics
and dissected leg compositions. Effects of genotype were not statistically significant on weights and percentages of carcass joints (Table 4 ). In terms of valuable carcass parts like long leg weight and percentage, shoulder and ribs weights F 1 crossbred kids produced numerically higher results than purebred Hair Goat and B { crossbred kids. With regard to valuable carcass joint percentages, long leg percentages were 32.48-34.21%, shoulder percentages were 20.87-21.37% and ribs percentages were 23.54-24.41%. These results were in accordance with long leg (31.63-33.52%), shoulder (19.32-19.96% ) and ribs (21.24-24.60%) results of crossbred kids producing Capretto carcasses at 6-12 kg (Dhanda et al., 1999b) . Dhanda et al. (1999b) found the effects of genotype significant on shoulder and ribs percentages while they were not significant on long leg percentage being similar to the result of the present study. Table 5 . In terms of dissected long leg compositions of various genotypes of kids in different studies the percentages of muscle were 58.6-70.0%, total fat 5.4-11.8% and bone 21.1-31.0% (Dhanda et al., 1999b (Dhanda et al., , 2003 Cameron et al., 2001) . In the present study, lean percentages (60.6-63.1%) were similar, however, fat percentages (4.9-5.3%) were lower and bone percentages (31.3-33.1) were higher than the results reported in the above studies. Similar to the current study Cameron et al. (2001) did not find the effects of genotype 
NS
-not significant (P>0.05); 13 -major blood vessels, tendons, larger nerves and lymph nodes significant on muscle and fat percentages in long leg. However, in the studies of Dhanda et al. (1999b Dhanda et al. ( , 2003 and the effects of genotype were significant on the muscle, fat and bone percentages in long leg. Evaluated together with the lower fat deposition in the organs, the lower total fat percentages in the long leg might explain that the total fat deposition in the genotypes in the present study would be low even after intensive fattening.
CONCLUSIONS
Hair Goat and Saanen x Hair Goat (¥ { and B { ) crossbred kids produced rather light (6.49-7.29 kg) carcasses with very low level fatness in intensive fattening after weaning. These results might explain the ineffectiveness of intensive fattening on these genotypes in given environmental conditions. It is concluded that crossbreeding indigenous Hair Goat with Saanen at ¥ { and Bj levels did not result in any improvement in quality carcass production of kids under an intensive production system. However, for a better understanding of carcass production of these genotypes, carcass characteristics of kids at different slaughter ages should also be taken into consideration.
